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yjXK 576.895.121 

yJIbTPATOHKOE CTPOEHHE HAPYSKHblX 
nOKPOBOB KOPAIJHAHfl TRIAENOPHORUS 
NODULOSUS (PALL.) 

B. A. TiiMO(j)eeB h B. H. KynepMaH 


Hhcthtyt i^HTOjiorHH AH GGGP, JleHHHrpaA, 
h Hhcthtyt Ohojiophh bhytpchhhx boa AH GGGP, Bopon 

JleHTO^EHLie aepBH npeACTaBJiaiOT co6oh cnepHaJiH3npoBaHHyio rpynny 
napa3HTH^ecKHx opraHH3MOB. B npoijecce hx OHToreHe3a npoHcxo^HT CMeHa 
Pa3 JIHHHLIX cpe^ o6HTaHHH, HTO n03B0JiaeT H3yHHTb 0 C 06 eHH 0 CTH CTpoeHHH 
opraHOB h TKaHefi napa3HTOB b pa3HOo6pa3HLix ycJiOBnax. B cbh3h c ot- 
cyTCTBHeM nHmeBapHTeJibHOH cncTeMLi ocoSlih HHTepec npe^CTaBJiHeT CTpoe- 
Hne hx KyTHKyjiLi, KOTopaa SepeT Ha ce6a $yHKii;Hio BcactiBaHHa nHrgH. CBe- 
TOonTHaecKHe ^aHHLie, Kacaioin;HecH CTpoeHHH nonpoBOB Triaenophorus, 
npHBe^eHLi b pa6oTax pa^a aBTopoB (Wagener, 1854; Schauinsland, 1885; 
3orpa<|), 1877; Rosen, 1918; Michajlov, 1932, 1933, 1934; Grabiec et al.. 
1962). 

B HacToargee BpeMa 3JieKTpoHHOMHKpocKonHaecKHM mgto^om HccJie^OBaHLi 
n;ecTO^Li H3 OTpa^OB Caryophyllidea , Pseudophyllidea, Cyclophyllidea , Pro- 
teocephallidea (Read, 1955; Kent, 1957; Rothman, 1959, 1960, 1963; Thread- 
gold, 1962, 1964, 1965; Rosario, 1962; Siddiqui, 1963; Charles a. Braten, 
1965; Beguin, 1966; TnMO^eeB, 1964). 

IlepeaHCJieHHHe HCcae^OBaTeJiH H3yaaJin rJiaBHLiM o6pa30M B3pocJiLix 
n;ecTO^. Measly TeM ^jih noHHMaHHa reHe3Hca nonpoBOB JieHTOHHLix aepBeii 
HeoSxo^HMO HCCJie^OBaTB hx CTpoeHHe Ha pa3HLix CTa^nax pa3BHTHa. Mli 
H 3yaaJiH ocoSeHHOCTH CTpoeHHa noBepxHOCTH TeJia Triaenophorus Ha Bcex 
CTa^nax ero pnKJia pa3BHTHa: CBoSo^HonJiaBaiomero Kopapn^na, npoijepKO- 
H^a H3 noJiocTH TeJia ijHKJiona, nJiepon;epKOH^a H3 neaemi ph6bi h B3pocJiOH 
HenojiOB03peJioii h ,o;ereHepHpyioin;eH $opM H3 KHnieamiKa rgynn. 

B HacToargeM cooSrgeHHH npHBO^aTca ^aHHLie tojibko no CTpoeHHio Kopa- 
n;H^Ha TV. nodulosus. Pe 3 yjn>TaTLi H3yaeHHa nonpoBOB npopepKon^a, nJie- 
popepnoH^a h B3pocJitix ocoSeii napa3HTa 6y^yT H3Jio>KeHi>i bo btopom coo6- 
m;eHHH. 

MATEPHAJI H METOJJHKA 

/],jih nojiyneHHH KopaiwpieB HHu,a H3 nojiOB03pejibix ctpo6hji CTaBHjin Ha pa3BHTHe 
b KpHCTajiJiH3aTopax c boaoh npn TeMnepaType 18—20° G. Hepe3 6 flHen H3 hhx Bbuiyn- 
JIHJIHCb KOpapHAHH. GBeTOOIITHHeCKHe HCCJieAOBaHHH npOBOAHJIHCb Ha >KHBbIX Kopaipi- 
flHHX. fljIH 3JieKTpOHHOMHKpOCKOnHHeCKHX HCCJieAOBaHHH KOpaHiH^HH (J)HKCHpOBaJIHCb 
b Tenemie 60 mhhyt 2% pacTBopoM neTbipexoKHCH ocmhh Ha apexaT-BepoHajiOBOM 6y$epe 


Phc. 1—5. 

06o3HaHeHHH k pnc. 1—8: en — BaKyoJiH Hapyamoro cjioh KopaijHAHH, ey, — bbipoct AHTonjia3Mbi, otcz — 
>KHpoBbie rpaHyjibi, k — KHHeTOCOMa, m — mhtoxohaphh, ho — HapyatHan oSojioHKa KopaijHAHH, o — 
OHKocifrepa, no — njioTHan oOojioHKa, nonphiBaiomaH OHKoc^epy, p — pecHHHKa, hm — AHTonjia3MaTH- 
HecKan MeM6paHa, h — hapo, 0 — $H6pHJijibi pecHHHeK. 

1 — oSlAHfi BHA TKHBOrO KOpaiJHAHH (CBCTOBOft MHKpOCKOn, X 600), 2 — nOBepXHOCTb TeJia KOpaAHAHH 
npn MajioM yBeJiHHeHHH ajieKTpoHHoro MHKpocKona (x 15000), 3 — TaHreHTajibHbift cpe3 pcchhhkh ko- 
paAHAHH ( X 36000), 4 — 6a3ajibHoe Tejibije pecHHHKH (X 36000), 5 — mhtoxohaphh h >KHpoBbie bkjiio- 
neHHH HapyatHoro cjioh KopaijHAHH (X 18000). 
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(pH 7.4), H30T0HHHH0M flJIH XOJIO^HOKpOBHLIX JKHBOTHLIX. TaK>Ke npHMeHHJiaCb (J)HKCa- 
d,hh 6.5% rjiyTapoBHM ajib^ern^oM Ha $oc(J)aTHOM 6y$epe (pH 7.2) c Ao6aBjieHHeM 0.2 M 
caxapo3ti b Tenemie 90 mhh. c nocjie^yioni;eH Ao^HKcaiiHen HeTbipexoKHCbio ocmhh b Teae- 
HHe 60 mhh. flern^paTaipiK) npoBO^Hjin b 3thjiobom cnnpTe B03pacTaion];eH KOHH,eHTpaH,HH 
ot 50% #0 a6cojiK)THoro c HHTepBajioM b 20%. 3aKJiioHeHHe o6beKTa npoH3BO^HjiH b apaji- 
#ht no MeTO^HKe TjiayapTOB (Glauert a. Glauert, 1958). Cpe3ti 6hjih nojiyneHLi Ha yjn/rpa- 
MHKpoTOMe YMT-2. KoHTpacTHpoBaHHe npoH3BO^Hjiocb Ha ceTOHKax ypaHHjian,eTaTOM 
HJIH MOHOOKHCBK) CBHHH,a (KamOWSky, 1961). 9jieKTpOHHOMHKpOCKOnHHeCKHe HCCJie^OBa- 
hhh npoH3BO^Hjmcb b ajieKTpoHHOM MHKpocKone JEM-5G npH 80 kb h ^naMeTpe anepTyp- 
hoh ^na(j)parMBi 25 mk. YBejmneHHe Ha nojiyaeHHLix HeraTHBax cocTaBjiaeT ot X 3000 
HO X 30000. 


PE3Y JIbTATH HCCJIEJJOBAHHH 

BHJiynHBinHecH H3 ninja KopaijHAHH npe^CTaBJiaiOT co6oh CBoSoAHonJia- 
BaionjHe pecHHHHBie jihhhhkh, BeJinamia KOToptix b TeaeHne >kh3hh MeHaeTca. 
Tojibko hto BHJiynHBinHiica «mojioaoh» KopaijHAHH HMeeT pa3MepH 45— 
50 mk. Hepe3 2—3 Ana nocae BHJiynJieHHa oh AOCTHraeT 90—100 mk (pnc. 1). 
XapaKTep ABHaseHHa h CTpoeHHa KopaijHAHa BnepBLie onncaHBi IIIayHHCJiaH- 
AOM (Schauinsland, 1885) h Po3eHOM (Rosen, 1918) h 6ojiee A^TaJiBHO Mnxaii- 
jioblim (Michajlow, 1932, 1933). TeJio KopaijHAHa noKptiTO oSojiohkoh, ko- 
Topaa HeceT Ha CBoeii noBepxHOCTH pecmniKH. Ha nepe^HeM Komje pecmiHKH 
3HaaHTeJiBHO A™HHee h o6pa3yiOT nyaoK, A*™na KOToporo ^ocTHraeT 35— 
45 mk. OHKOC(j)epy noapBiBaeT BHyTpeHHaa MeMSpaHa. Mokay HapyamoH 
oSojiohkoh h BHyTpeHHeii MeMSpaHoii pacnojioaceHBi aaencTBie KaMepH, 3a- 
nojiHeHHLie BaKyoJiaMH h rpaHyaaMH. npe^nojiaraiOT, hto rpaHyati co^ep>KaT 
jimniftLi h aBJiaiOTca hctohhhkom BHeprHH ,a;jiH ^BHBKeHHa pecHHaeK (Grabiec, 
Guttowa a. Michajlow, 1962). B Teaemie >kh3hh Kopapn^Ha 3th rpaHyjiBi 
nocTeneHHO Hcae3aioT. B Hapy>KHOM caoe Kopapn^na HMeioTca TaK>Ke MeJi- 
Kne KJieTKH, KOTopBie pacnoJiaraiOTca, rJiaBHBiM o6pa30M, mokay 0HK0C(j)e- 
poil H 3a^HHM nOJIIOCOM KOpaiJHflHa. y KOpailH^HeB KJieTKH Hapy>KHOH 30HBI 
aepe3 2—3 Ana nocJie BBiJiynJieHHa chjibho yBejmaHBaiOTca, BaKyoJiH3H- 
pyioTca, hx KOJinaecTBO yMeHBinaeTca. 

BjieKTpoHHOMHKpocKonnaecKHe HCCJie^OBaHHa Kopapn^na Tr. nodu- 
losus noKa3aJiH, hto ero HapyamBin cjioh coctoht H3 kjictok, noapBiTBix ijh- 
TonJia3MaTHaecKoii MeM6paHoii, KOTopaa HeceT Ha ce6e HeMHoroancjieHHBie 
pecHHHKH ^naMeTpoM okojio 0.2 mk h hx CTpoeHHe Ha nonepeaHBix cpe3ax 
OTBeaaeT (jjopMyjie 9+2 (pnc. 3, 4) (Andre, 1961; Fawcett, 1961). O^naKO, 

B OTJIHHHe OT H3yaeHHBIX >KryTOB H peCHHqeK >KHBOTHBIX H paCTeHHH, KHHe- 
TOCOMaJiBHaa aacTB pecHHaeK Kopaiin^na npnnoAHHTa HaA KJieTOHHoii MeM- 
SpaHOH, a He norpy>KeHa b HapyamBiii cjioh u;HTonJia3MBi kjictkh. B npoKCH- 
MaJiBHOH aacTH khhctocombi o6Hapy>KHBaeTca BTopaa njiacTHHaaTaa nepe- 
ropo^Ka, aero He SBiBaeT y Bcex H3yaeHHBix pecmraeK h >KryTOB (pnc. 3, 4). 
HacTB n;HTonJia3MBi kjictkh, orpaHHaeHHaa Hapy?KHOH MeMSpaHOH, BBi^aeTca 
HaA noBepxHOCTBio KJieTKH, co3AaBaa TeM caMBiM ocHOBaHne pecmniKH. Mh- 
toxoh^phh Hapyamoro cjioh Kopaiin^na HMeiOT npo^oJiroBaTyio (j>opMy, 6bi- 
BaiOT CHJIBHO BBITHHyTBIMH HJIH npHay^JIKBO H3BHTBIMH. ^JIHHa MHTOXOHA" 

pnii 3Toro cjioh BapBHpyeT ot 0.3 ^o 1.5 mk. Hx ^obojibho MHoroancJieHHBie 
kphctbi HMeiOT bh^ nJiacTHHKH (pnc. 5). HHor^a BCTpeaaiOTca chjibho pa36yx- 
IHHe MHTOXOHftpHH C OTCJIOHBineHCH Hapy>KHoii MeMSpaHOH (pnc. 6). B A^H- 
hom CJiyaae mbi bh^hm AereHepnpyiomHe mhtoxohaphh «CTapBix» KopaiiHAneB, 
KOTopBie no Mepe noTepn kphct npeBpam,aiOTca b BaKyojin. TaKHMH BaKyo¬ 
JiaMH 3anoJiHeH BecB Hapy>KHBiii cjioh Kopan;HAHa (pnc. 2, 8). BaKyojin, cjih- 
BaacB Me>KAy co6oh, o6pa3yiOT KpynHBie noJiocTH, KOTopBie Ha cpe3ax BBirJia- 
AHT KaK OBaJiBHBie, MHoroyroJiBHBie hjih npoAOJiroBaTBie. CnjiBHaa BaKyoJiH3a- 
h;h a npH^aeT Hapy>KHOMy cjioio ceTaaTBiii xapaKTep (pnc. 2). HacTB mhtoxoha- 
pnii Ji0KaJiH30BaHa b HenocpeACTBeHHoii 6jih30Cth ot KpynHBix mapoo6pa3- 


Phc. 6—8. 

6 — OTCJioeHHe HapyjKHoii MeiviSpaHbi; mhtoxohaphh (noKa3aHO CTpeJinaMH) kjictok Hapyamoro cjioh, 
B03HHKaioii;He H3 MHTOXOHflpHii (x 30000), 7 — KJieTKa Hapy>KHoro cjioh KopapHAHH (X 18000) MOJiOfloro 
KOpaKHflHH (X18000), 8 — BaKyOJIH Hapy>KHOrO CJIOH, B03HHKai0mHe H3 MHTOXOHApnfi (x 18000). 
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HLIX BKJHOTOHHH, HHOr^a npHMLIKaeT K HUM (pnc. 5). y «MOaOAHX» KOpaiJHftHeB 
3 th BKJiioHeHHH OKpya^eHBi o6ojiohkoh. Hx AnaMeTp ^OCTHraeT 1 — 2 MK. 
B «CTapLix» Kopai^H^nax BKJiioHeHHH pa3pynieHLi h He HMeiOT BOKpyr ce6a 
o6ojiohkh, hx ocmho^hjilhlih xapaKTep BBipaaceH cJia6ee, tom y «MoaoABix» 
Kopai^H^neB. y nocaeAHnx n;HTonaa3Ma KaeTOK Hapyamoro cjioh roMoreHHa 
h coctoht H3 MHOHcecTBa MeJiKHx rpaHyji (pnc. 7). Hapo KJieTOK «MoaoABix» 
KopaipmneB xoporno BBipaa^eHO, aero He HaSaioAaeTca b «CTapLix». Oho HMeeT 
HenpaBHJiLHyio $opMy, OKpya^eHO ^bohhoh o6ojiohkoh h co^epaaiT oaho hjih 
H ecKOJiLKO HAptimeK. K MeMSpaHe H3HyTpn npHMLIKaeT npncTeHOHHBiH xpo- 

MaTHH. H^po KJieTKH 3anoJiHeHO rpaHyjiaMH h Taa^aMH pa3JinaHOH BeanaHHBi. 
3HAOnJia3MaTHaecKaa ceTL ocoSeHHO xoporno BBipaa^eHa b «mojioai>ix» Kopa- 
ijhahhx. OHa npeACTaBJieHa raaAKHMH h mepoxoBaTLiMH MeM6paHaMH. 

noA Hapy^KHtiM pecHHTaaTLiM cJioeM KopaijHAHH HaxoAHTca 3apoAtim — 
OHKOC(|)epa, noBepxHOCTL KOToporo noKpBiTa oaeHB naoTHOH oSoaoaKoii 
(pnc. 2, 6). Ee ToanpaHa A°CTnraeT 1000 A. IIpocTpaHCTBO Meamy HapyacHBiM 
caoeM h 3apoAtimeM 3anojraeHO OTBeTBaeHHHMH MeMSpaHBi, noKpBiBaiomeH 
OHKOC^epy. Ha $OTorpa(J)Hax mbi He BHAean, htoSbi MeM6paHa 3apoAtima He- 
nocpeACTBeHHO nepexoAnaa b AHTonaa3MaTHaecKyK) MeMSpaHy KaeTOK Hapya^- 
Horo caoa KopaijHAHH. CoeAHHeHne 3apoAtima c HapyacHBiM caoeM, no-BH- 
AHMOMy, nponcxoAHT no Tnny 3aMKa. U,HT0naa3Ma KaeTOK Hapyamoro caoa 
BHeApaeTca b OTBeTBaeHna, KOToptie o6pa3yiOT oSoaoaKy ommc^epBi. IIo- 
BepxHOCTB 3apoAtima nonpLiTa pa3anaHLiMH BBipocTaMH h yraybaeHHHMH. 
HnKaKHx CTpyKTyp, HanoMHHaion^Hx KyTHKyay nocaeAyioin,HX CTaAHH Tr. no - 
dulosus Ha nepn^epHH OHKoc^epBi HaMH He Stiao oSHapymeHO. 3 tot caon HMeeT 
roMoreHHLiH, rpaHyaapHBiH xapaKTep, ho HHorAa b HeM npncyTCTByiOT Ba- 
K^oan, mhtoxohaphh, KaHaati 3HAonaa3MaTHTOCKOH ceTH h t. a* (pnc. 2). 


OBCY5KAEHHE PE3YJIBTATOB 

H3yaeHne KopaijHAHH noKa3aao, hto OHKOc^epa He HMeeT KyTHKyaBi 
c noKpLiBaion],HMH ee mhkpotphxhhmh, KaK bto CBOHCTBeHHO napa3HTHaecKHM 
CTaAHHM n;HKaa pa3BHTHa Tr. nodulosus . B nocaeAHeM cayaae ohh aBaaiOTca 
opraHaMH a6cop6n;HH nnipH H3 TKaHen h noaocTen xo3aHHa. KopapHAHH 
aBaaeTca CBo6oAHonaaBaK)m,eH anHHHKOH, KOTopaa He HMeeT cneijHaaBHOH 
nHHi,eBapHTeaBHOH CHCTeMLi. IIo ahhhbim tokotoplix aBTopoB (Grabiec et 
al.,1965), KopaijHAHH Tr. nodulosus He noTpeSaaeT KncaopoAa. Hctohhhkom 
BHeprHH aJih hhx cayamT ATO, KoanaecTBO KOTopon y annHHOK nepBoro ahh 
3HaaHTeabHO SoaBine, tom y anaHHOK TpeTBero ahh nocae BBiaynaeHHa. 
y nocaeAHHx npeoSaaAaeT AMO. Abtopbi caHTaiOT, aTO B03M0amBiM hctoh- 
hhkom BHeprHH MoryT cayamTB ^oc^oannHAti h noancaxapHABi, TaK KaK 
HaSaioAaeTca hx napaaaeaBHoe c ATO yMeHBineHHe. IIo HaniHM HaSaioAeHHHM, 
b HapyamoM caoe Kopai^HAna b SoaBinoM KoanaecTBe npacyTCTByiOT KpynHBie 
annHAHBie rpaHyaBi, k kotopbim TecHO npHMBiKaiOT mhtoxohaphh. BepoaTHO, 
aTO Bee me nponcxoAHT hx aapoSHoe OKHcaeHne, TaK KaK annHAHBie BKaioae- 
hhh b «CTapBix» Kopapn ahhx MeHee 0CMH0$naBHBi, aeM b «MoaoAi>ix». Xo- 
pOHIO H3BeCTHO, HTO aHnHABI MOryT OKHCaaTBCa TOaBKO B npHCyTCTBHH MOae- 
KyaapHoro KncaopoAa. 

3apoAHHi, HaxoAam,HHca b KopapHAHH, MomeT b H3BecTHBix npeAeaax 
cboSoaho ABHraTBca b HeM. 3to CBa3aHO c xapaKTepoM coaaeHeHHa oSoaoaKH 
3apoABima c HapyamBiM caoeM KopapHAna no THny 3aMKa. U,HTonaa3Ma Kae¬ 
TOK Hapyamoro caoa npoHHKaeT Mea^Ay OTpocTKaMH oSoaoaKH, noapBiBaio- 
m,eH ommc^epy, hto no3BoaaeT nocaeAHen coBepmaTB BpanjaTeaBHO KoaeSa- 
TeaBHoe ABHmeHne b KopaijHAHH. Ilpn npoHHKHOBeHHH b opraHH3M ijHKaona 
OTcaaHBaHne Hapyamoro caoa KopapHAna nponcxoAHT no 3toh oSoaoaKe. 
IIocaeAHaa oaeHB naoTHa h, BepoaTHO, npeAOxpaHaeT ommc^epy ot a^hct- 
bhh nmn,eBapHTeaBHBix 3H3hmob xo3aHHa. CKaaAaaTBin xapaKTep 3toh 060 - 
aoaKH no3BoaaeT 3apoAtimy yBeanaHBaTB pa3MepBi CBoero Teaa npn npeBpa- 
m,eHHH ero b npon;epKOHAa. 
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ULTRA-FINE STRUCTURE OF THE EXTERNAL INTEGUMENT 
OF THE CORACIDIUM OF TRIAENOPHORUS NODULOSUS (PALL.) 

V. A. Timofeev and B. I. Kuperman 
SUMMARY 

The external layer of the coracidium of Triaenophorus nodulosus in newly hatched 
(«young») individuals consists of the cells containing the nuclei, endoplasmic net, 
mitochondria, lipid granules, etc.lThe surface of these cells is covered with cilia. A strong 
vacuolisation of the external layer results from the coracidium senescence. The ciliate 
layer is separated from the oncosphere by a dense membrane. No structures resembling 
the cuticle of the subsequent developmental phases of the worm were found on the 
surface of oncosphere. 



